Different adaptations in ventral tegmental area dopamine neurons in control and ethanol exposed rats after methylphenidate treatment.
Methylphenidate (MPH) is a psychostimulant effective in treating attention-deficit/hyperactivity disorder (ADHD). Repeated MPH treatment may increase substance abuse risk because of adaptations in dopaminergic (DA) function associated with sensitization to subsequent stimulant exposure. However, this possibility is based on observations in normal animals and may not apply to animals with attention problems linked to compromised DA function such as prenatal ethanol exposed (PE) animals. The electrical activity of ventral tegmental area (VTA) DA neurons was studied after the cessation of repeated MPH treatment at a threshold dose (1 mg/kg/day for 3 weeks) in PE and control rats. In control rats, there was a continuous increase in VTA DA neuron excitability post-MPH treatment, characterized by a transient increase in population activity (1 day posttreatment) followed by decreased population activity (30-60 days posttreatment) in most of the animals due to depolarization inactivation. In PE rats, MPH treatment decreased the excessive excitability of VTA DA neurons and resulted in prolonged normalization in the population activity (1-60 days posttreatment). These changes were not mediated by altered sensitivity of somatodendritic DA autoreceptors. Repeated MPH treatment produced distinctly different effects on VTA DA neuron activity in control and PE animals. These results suggest that repeated MPH treatment for ADHD may not lead to increased substance abuse risk in special populations such as individuals with fetal alcohol spectrum disorder.